Learning Activity 1A | ,ULYN`

Embodied EneYN`
Targeted Learning Objectives
1.2

Understand the impact from consumption of non-renewable energy and anthropogenic inputs on the global
carbon cycle.

1.16

Modern society is dependent on energy, but not dependent on increased use of energy.

2.4

Be able to create viable solutions to meet the energy demand with consideration of local resources, cultural
conditions, economic constraints, etc.

3.2

Relate the environmental, social, cultural, political, and economic issues and pressures on a region to
energy consumption.

4.3

Describe the perspective of the global population that lives in areas not equally served by global energy resources,
and discuss the challenges experienced by people living in these areas.

4.4

Understand the connection between human energy consumption and its relation to human behavior.

5.4

Care about populations that are not equally served by global energy resources.

6.1

Familiarize oneself with library and Internet resources related to local and global issues associated with energy
topics and issues.

Activity
1|

Describe some of the ways in which the three “happiest” countries have attained that status.
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Discuss the assorted parameters which attribute to the measurement of this index and compare those values to
YLZLHYJOLKÄUKPUNZVM[OLZLJV\U[YPLZ»LULYN`JVUZ\TW[PVUZ
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1.2, 1.16, 2.4,
3.2, 4.3-4, 5.4,
and 6.1
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individual: 30-90 minutes reading
group: 15-20 minutes discussion
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The Happy Planet Index (HPI), http://www.happyplanetindex.org/, is one of many such indices used to measure the well
being of a country with respect to various parameters.

countries).
Objectives

(J[P]L3LHYUPUN7YVÄSL
information source: direct / indirect
experience: doing / observing
YLÅLJ[PVU!individual / group

Criterion

Standards

Foundational
Knowledge,

5 PROFICIENT Includes a thorough analysis the top three “happiest” countries and
L_WHUKZMYVT[OLPYV^URUV^SLKNLYLHZVUZ^O`[OLTLHZ\YLKWHYHTL[LYZLUHISLK
these countries to obtain such status. Properly addresses energy and its relation to
consumption and quality of life.

Human Dimension,
Caring

This activity is best completed, initially, by reading the
paper for an out-of-class assignment. However, the
activity produces an opportunity for a great an in-class
group discussion by comparing the impacts of embodied energy the students have developed for the water
treatment process. The goal is to have students think
about this water treatment process, its products, and
how those are linked to consumption, energy use, and
embodied energy. It could be feasible to have students
work in groups on the project either from the beginning
Z[HNLZVYZPTWS`MVY[OLÄUHSJSHZZKPZJ\ZZPVU/LYL[OL`
could compare answers and make a combined list of
impacts to share with the rest of the group.

3-4 DEVELOPING Develops some discussion about comparing countries of the
/70I\[SHJRZL_HTWSLZVYZ\WWVY[PUNPUMVYTH[PVU[VI\PSKHNVVKJVUJPZLHUZ^LY
),336>,?7,*;(;065:0UZ\MÄJPLU[S`HKKYLZZLZ[OLX\LZ[PVUHUKNP]LZUV
comparisons or expansion on the implications of the HPI.

- Jane Qiong Zhang and Linda Vanasupa
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<USPTP[LK9LUL^HISL,ULYN`
Targeted Learning Objectives
1.4

Identify strengths and limitations associated with the different renewable energy technologies.

1.11

Realize that the energy problem cannot be solved by technology alone and by only one technology.

1.12

Realize that integration of different renewable energy technologies could provide a more sustainable solution.

1.13

Understand that renewable energy technology can impact the environment in an unsustainable way.

1.14

Realize that the consumption rate of renewable energy should be less than the regeneration rate in order for
it to be sustainable.

2.1

Evaluate the disadvantages of renewable energy and recognize the renewable technologies that are appropriate
for the intended purpose.

2.6

Be able to evaluate the environmental and social impacts of renewable and nonrenewable energy use.

2.7

Identify critical environmental, social, and economic factors that determine which renewable technology is better.

3.3

Find the connection between renewable energy and sustainability.

4.4

Understand the connection between human energy consumption and its relation to human behavior.

5.4

Care about populations that are not equally served by global energy resources.

Activity

(J[P]L3LHYUPUN7YVÄSL
information source: direct / indirect
experience: doing / observing
YLÅLJ[PVU!individual / group
;PTL0U]LZ[TLU[7YVÄSL
individual: 90-120 minutes reading
group: 40-60 minutes discussion
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;HRLHSVVRH[[OL,ULYN`0UMVYTH[PVU(KTPUPZ[YH[PVU»Z,0(^LIZP[L!O[[W!^^^LPHKVLNV],]HS\H[L[OLWVY[PVUVM[OL
<UP[LK:[H[L»Z[V[HSLULYN`JVUZ\TW[PVU^OPJOPZHJJV\U[LKMVYI`YLUL^HISLLULYN`1 | What is the percentage portion
and what are the factors which cause it to be so small compared to the other energy sources? What are the limitations to
renewable energy? 2 | What conditions must be met for an energy to remain renewable/unlimited? 3 | Imagine that there
was an unlimited source of renewable energy available for use and that it was possible to overcome the limitations previV\ZS`TLU[PVULK>OH[RPUKVMLU]PYVUTLU[HSZVJPHSHUKLJVUVTPJPTWSPJH[PVUZTPNO[[OPZZP[\H[PVUOH]LPUKL]LSVWLK]Z
developing countries?

Objectives

Criterion

Standards

1.1, 1.4,1.1114, 2.1, 2.6-7,
3.3, 4.4, and
5.4

Foundational
Knowledge,

5 PROFICIENT Finds proper data from the EIA website while also targeting an understanding
of the limitations to renewable energy. Develops insightful responses to the implications of
vast amounts of renewable energy use in developed vs. developing countries.

Application

3-4 DEVELOPING Does not address all parameters and does not show a full understanding
of how renewable energy could have negative impacts if implemented unsustainably, without
consideration of social, economic, environmental effects.
),336>,?7,*;(;065:+VLZUV[Z\MÄJPLU[S`KLTVUZ[YH[LHU\UKLYZ[HUKPUNVMYLUL^HISLLULYN`^P[OYLZWLJ[[VZ\Z[HPUHIPSP[`HUKSHJRZPUZPNO[^P[OYLZWLJ[[VZVJPHSLU]PYVUTLUtal, and economic factors and the consideration of any other countries.

This activity may be done both in groups or individually,
and can be managed as an in-class work assignment if
time allows. Furthermore, it is encouraged that students
L_WHUK[OLPYÄUKPUNZHUKKYH^]HSPKJVUJS\ZPVUZJVUcerning social and economic implications of renewable
energy sources.
Group Discussion encourages students to share their
ideas on renewable energy in developing vs. developed
countries, and can help students develop a greater appreciation for the views of others.
In many cases, there will not be “right” and “wrong” answers. In all cases, design choices have consequences,
intended and unintended. Helping students to articulate
both potential intended and unintended consequences
helps promote systems thinking.
It also helps them to make explicit the values-based
decision process that each person is going through
implicitly. That is, it helps the to see the normally invisible
processes underlying peoples’ choices.
- Jane Qiong Zhang and Linda Vanasupa
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,ULYN`*VUZ\TW[PVU
Targeted Learning Objectives
1.2

Understand the impact from consumption of non-renewable energy and anthropogenic inputs on the global
carbon cycle.

1.16

Modern society is dependent on energy, but not dependent on increased use of energy.

2.4

Be able to create viable solutions to meet the energy demand with consideration of local resources, cultural
conditions, economic constraints, etc.

3.2

Relate the environmental, social, cultural, political, and economic issues and pressures on a region to
energy consumption.

4.3

Describe the perspective of the global population that lives in areas not equally served by global energy resources,
and discuss the challenges experienced by people living in these areas.

4.4

Understand the connection between human energy consumption and its relation to human behavior.

5.4

Care about populations that are not equally served by global energy resources.

6.1

Familiarize oneself with library and Internet resources related to local and global issues associated with energy
topics and issues.

Activity

(J[P]L3LHYUPUN7YVÄSL
information source: direct / indirect
experience: doing / observing
YLÅLJ[PVU!individual / group
;PTL0U]LZ[TLU[7YVÄSL
individual: 90-120 minutes reading
group: 40-60 minutes discussion
+L]LSVWTLU[7YVÄSL
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The Happy Planet Index (HPI), http://www.happyplanetindex.org/, is one of many such indices used to measure the well
being of a country with respect to various parameters.
1|

Describe some of the ways in which the three “happiest” countries have attained that status.

2|


Discuss the assorted parameters which attribute to the measurement of this index and compare those values to
YLZLHYJOLKÄUKPUNZVM[OLZLJV\U[YPLZ»LULYN`JVUZ\TW[PVUZ
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(SZV\ZL`V\YHUZ^LYZ[VJVUÄYT[OLPKLH[OH[PUJYLHZPUNHJV\U[Y`»ZJVUZ\TW[PVUKVLZU»[ULJLZZHYPS`PTWYV]LP[Z
JP[PaLUZ»X\HSP[`VMSPMLJVTWHYL[VW¸OHWWPLZ[¹JV\U[YPLZ^P[OSV^LYYHURPUNJV\U[YPLZKL]LSVWLKHUKKL]LSVWPUN
countries).

Objectives

Criterion

Standards

1.2, 1.16, 2.4,
3.2, 4.3-4, 5.4,
and 6.1

Foundational
Knowledge,

5 PROFICIENT Includes a thorough analysis the top three “happiest” countries and
L_WHUKZMYVT[OLPYV^URUV^SLKNLYLHZVUZ^O`[OLTLHZ\YLKWHYHTL[LYZLUHISLK
these countries to obtain such status. Properly addresses energy and its relation to
consumption and quality of life.

Human Dimension,
Caring

This activity is best completed, as an out-of-class
HZZPNUTLU[;OLYLHYLOV^L]LYZ\MÄJPLU[^H`Z[V
incorporate this into a class discussion. Students should
come to class prepared to compare and contrast the top
three countries of the HPI. Additionally, this learning activitiy should really focus on the students’ understanding
that increased energy consumption (or most any other
type of consumption) does not always correlate with a
higher quality of life for its citizens.

3-4 DEVELOPING Develops some discussion about comparing countries of the
/70I\[SHJRZL_HTWSLZVYZ\WWVY[PUNPUMVYTH[PVU[VI\PSKHNVVKJVUJPZLHUZ^LY
),336>,?7,*;(;065:0UZ\MÄJPLU[S`HKKYLZZLZ[OLX\LZ[PVUHUKNP]LZUV
comparisons or expansion on the implications of the HPI.

- Jane Qiong Zhang and Linda Vanasupa

